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INTRODUCTION: 

Subject:  Research  regarding  older  adults  and,  in  particular,  those  with  diabetes, 
lags  far  behind  research  on  other  population  segments.  Considering  the 
projected  increase  in  elderly  patients  with  diabetes,  it  is  important  to  study  novel 
but  practical  strategies  to  achieve  better  glycemic  control  and  to  improve  quality 
of  life  in  this  population. 

Purpose:  To  test  whether  short-term  focused  intervention  by  a  geriatric 
multidisciplinary  team  with  the  addition  of  a  geriatric  life  specialist  is  superior  to 
usual  care  (with  attention  control)  in  improving  glycemic,  functional,  economic 
and  quality  of  life  parameters  in  elderly  patients  with  diabetes,  and  whether  these 
interventions  will  have  persistent  effects  on  outcome  measures.  In  addition,  the 
study  will  also  evaluate  improvement  in  cerebral  perfusion  in  elderly  with  type  2 
diabetes  following  six  months  intervention  and  assess  whether  changes  in 
cerebral  perfusion  persist  at  a  one-year  follow  up. 

Scope  of  the  research:  In  this  study,  patients  over  age  70  with  diabetes  are 
randomized  to  care  by  either  geriatric  diabetes  intervention  team  (GDT)  or 
attention  control  group.  Subjects  in  GDT  group  undergo  comprehensive  geriatric 
assessment  and  have  individualized  intervention  performed  with  help  of  a 
geriatric  life  specialist.  Intervention  by  GDT  includes  focused  strategies  to 
overcome  barriers  in  the  areas  of  clinical  care,  education,  social  environment, 
and  finances.  At  the  end  of  6  months  of  intervention,  the  goal  is  to  develop  a 
support  network  that  will  empower  patients  to  sustain  improvements  seen  during 
the  intervention.  After  6  months  of  independence  period  (no  contact  from  GDT), 
outcome  parameters  are  measured  again  to  see  if  improvement  at  6  months  is 
sustained  after  12  months.  The  subjects  in  the  control  group  have  similar  contact 
time  as  the  GDT  group,  but  with  a  research  team  without  geriatric  expertise. 
Improvement  in  clinical,  functional,  quality  of  life  and  economical  outcome 
measures  in  both  groups  are  compared  at  6  and  12  months  intervals.  At  these 
time  points  (0,  6  and  12  months)  patients  are  also  be  evaluated  for  effect  of 
improved  glycemic  control  on  cerebral  perfusion  and  glycemic  excursions. 
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PROJECT  TASKS: 


Task  1 :  Program  Set-up  &  training  and  recruitment  of  study  subjects  (Mos.  0-21 ): 
at  Joslin  Clinic 

During  the  first  year  of  the  study,  we  received  approval  from  Human 
Research  Protection  office  (HRPO)  at  the  USAMRMC,  for  our  protocol  for  compliance 
with  applicable  federal,  DOD,  and  Army  human  subjects  protection  regulations.  Final 
approval  of  the  whole  study  protocol  including  the  portion  of  the  study  to  be  performed 
at  the  BIDMC  was  received  on  2/8/2008. 

During  the  second  year,  we  have  received  permission  to  recruit  patients 
from  the  Beth  Israel  Deaconess  Medical  Center  (BIDMC)  to  increase  our  recruitment 
pool.  We  also  received  permission  to  perform  continuous  glucose  monitoring  in  study 
subjects  to  gain  insight  in  to  24  hours  glucose  patterns  and  glucose  excursions  in 
elderly  subjects.  We  have  increased  our  recruitment  efforts  and  have  been  able  to 
increase  the  rate  of  recruitment. 

•  Program  development,  recruitment  of  geriatric  life  specialist  and  training  of 
the  geriatric  life  specialist  (Mos.  0-3) 

Our  program  setup  was  completed  in  year  1 .  The  study  personnel  are  well 
trained  and  are  able  to  follow  study  protocol  effortlessly. 

•  Identification  of  study  subjects  from  electronic  medical  records  and 
recruitment  (Mos.  3-21) 

We  have  an  excellent  system  to  identify  eligible  subject  from  medical  records  at 
the  Joslin  diabetes  center.  We  have  called/screened  over  200  eligible  patients. 
However,  recruitment  during  winter  season  in  Massachusetts  has  been  difficult. 
Frequent  inclement  weather  has  caused  many  study  visit  cancellations  in  the  elderly 
patients  with  diabetes,  also  affecting  accrual  to  the  study. 

To  modify  this  situation,  we  submitted  our  study  protocol  for  approval  at  the  Beth 
Israel  Deaconess  Medical  Center.  We  received  approval  from  the  human  subject 
protection  committee  at  BIDMC,  and  submitted  the  protocol  changes  to  the  HPRO  at 
the  USAMRMC.  Besides  adding  this  center  to  improve  enrollment,  we  have  also 
encouraged  different  ways  to  facilitate  transportation  in  elderly  patients.  These 
measures  have  improved  enrollment. 

Task  2:  Baseline  assessment  (Mos.  4-21):  at  Joslin  Clinic 

•  Baseline  clinical  &  survey  information  collected 

•  Baseline  functional  assessment  by  geriatric  diabetes  team  (GDT)  members 
at  the  Joslin  clinic  including  nurse  practitioner,  dietitian  and  nurse  educator. 

We  have  enrolled  41  patients;  21  patients  are  randomized  to  the  intervention  arm 
and  20  to  the  attention  control  arm.  We  have  completed  extensive  assessments  as 
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per  protocol  and  have  analyzed  data  from  baseline  visits  to  understand  characteristics 
of  older  patients  with  poor  control  of  their  diabetes.  The  results  are  discussed  below  in 
detail. 

Task  3:  Team  assessment  and  active  intervention  by  Geriatric  care  ambassador 
(geriatric  life  specialist  (GLS)  (mos.  4-27)  at  Joslin  Clinic 

•  Multidisciplinary  team  meetings  to  discuss  barriers  and  care  plans 

•  Interventions  by  GLS  and  nurse  practitioner,  including  home  visits 

•  GLS  performs  monthly  telephone  visits  with  patients 

•  Monthly  evaluation  of  care  plan  by  GDT  based  on  GLS  tele-visits 

•  Monthly  team  meeting  to  discuss  ongoing  plan  and  improvement 

Our  geriatric  lifestyle  specialist  (GLS)  has  been  well  trained  and  is  implementing 
interventions  effortlessly.  She  continues  to  work  with  the  GDT  and  provides  the  team 
with  a  home  assessment,  performs  interventions  as  directed,  and  follows  up  with 
phone  calls  to  assist  in  implementing  the  interventions  and  strategies  uncovered  at  the 
assessment  and  home  visit.  She  provides  invaluable  feedback  to  the  GDT  team 
members.  At  the  end  of  the  intervention  period,  she  sends  plan  of  care  to  the  study 
patients  to  help  sustain  benefits  gained  during  the  intervention  period. 


Task  4:  Outcome  parameters  assessment  and  start  of  independence  period 
(Mos.  10-33): 

•  Repeat  baseline  measures  on  control  &  intervention  groups  and  assess 
outcome  parameters  (mos.  10-27) 

•  Patients  undergo  6  months  of  independence  trial  without  contact  form 
GDT  (mos.  28-33) 

12  of  our  patients  have  completed  intervention  period  and  2  have  also  completed 
independence  period. 

Task  5:  Cerebral  vascular  studies  at  baseline,  after  6  months  of  active 
intervention  and  6  months  of  independence  period.  (Mos.  3-33)  SAFE  laboratory  at 
Beth  Israel  Medical  Deaconess  Medical  Center 

•  Cerebral  perfusion  tests  including  transcarnial  Doppler  studies,  and 
cerebral  vasoreactivity  measurement  evaluation.  SAFE  laboratory  by  Dr.  Vera  Novak 

The  subjects,  who  are  randomized  to  the  intervention  arm  of  the  study,  are 
scheduled  to  have  a  cerebral  blood  flow  study  performed  at  the  SAFE  lab  at  BIDMC 
as  per  part  B  of  the  protocol.  All  intervention  arm  subjects  have  completed  this  portion 
of  the  study  at  baseline,  6  patients  have  completed  6  months  and  5  have  completed 
12  months  flow  studies.  One  study  subject  could  not  complete  all  the  components  of 
the  study  due  to  uncomfortable  feeling  and  the  study  procedure  was  stopped  per 
protocol.  All  the  other  subjects  have  tolerated  the  study  procedure  well. 
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Task  6:  Analysis  of  data  and  information  distribution.  (Mos.  34-36):  Joslin  Clinic 

•  Data  analysis,  conference  presentations,  preparations  for  publication 

We  have  now  performed  interim  data  analysis  mainly  looking  at  the  baseline  data 
collected  on  the  study  subjects.  We  had  one  oral  presentation  and  two  poster 
presentations  based  on  this  analysis  at  the  annual  national  conference  of  the 
American  Diabetes  Association.  For  the  purpose  of  the  analysis  we  have  included 
data  from  a  parallel  study  assessing  older  patients  with  poor  glycemic  control. 

One  important  distinction  between  older  vs.  younger  adults  with  diabetes  is  the 
high  prevalence  among  elderly  of  co-existing  medical  conditions  and  functional 
disabilities  that  interfere  with  self-care1.  Identifying  possible  barriers  to  diabetes  self- 
care  is  an  essential  component  of  developing  an  effective,  individualized  diabetes 
management  plans  for  older  adults2.  Because  of  the  high  prevalence  of  depression, 
physical  disabilities,  and  cognitive  dysfunction  among  older  adults  with  diabetes,  it  is 
imperative  that  these  barriers  be  identified  by  specific  screenings  before  formulating  a 
diabetes  management  strategy.  In  previous  studies,  we  have  shown  that  subtle, 
undiagnosed  executive  dysfunction  is  an  unrecognized  co-morbidity  among  older 
adults  with  diabetes  and  is  associated  with  poor  glycemic  control3. 


1)  Hypoglycemia  in  older  adults 

Hypoglycemia  is  the  most 
important  factor  limiting  efforts  to 
improve  glycemic  control.  However, 
in  the  older  patient  population  it  is 
especially  dangerous  and  has  poor 
clinical  and  functional  outcomes  4 
The  frequency  of  hypoglycemia 
among  elderly  with  inadequate 
glycemic  control  remains  unknown. 

We  analyze  frequency  of 
hypoglycemia  from  baseline 
questionnaire  in  our  study  patients. 

All  patients  were  using  insulin. 

Despite  poor  glycemic  control,  42  of 
45  (93%)  reported  episodes  of 
hypoglycemia  during  the  previous  3 
months  Eighteen  of  forty-two  (43%) 
reported  a  hypoglycemia  frequency 
of  “more  than  few  episodes  a 
month”,  while  57%  reported  “rare 
episodes”.  Although  typical 
hypoglycemic  symptoms,  such  as  shakiness  (56%)  and  sweating  (51%),  were 
frequently  reported,  atypical  symptoms  such  as  weakness  (31%),  change  in  behavior 
(16%),  dizziness  (16%),  and  vision  changes  (18%)  were  also  common,  and  could 


Figure  1:  Significant  numbers  of  older  adults  with 
diabetes  present  with  atypical  hypoglycemia 
symptoms  that  can  be  mistaken  for  other 
presentations,  e.g.  orthostasis,  vasovagal  episode  or 
worsening  of  dementia. 
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easily  have  been  missed  if  not  asked  for  specifically  (Figure  1  ).  Twenty-four  of  60 
patients  (53%)  continued  to  drive  but  only  1 1  (24%)  checked  their  blood  glucose 
before  driving.  Only  36%  with  hypoglycemia  reported  “fear  of  hypoglycemia”.  We 
concluded  that  hypoglycemia  should  be  carefully  looked  for  among  elders,  even 
among  those  with  poor  glycemic  control. 

2)  Hypoglycemic  and  its  complications  in  elderly 

Hypoglycemia  in  older  adults  is  associated  with  multiple  adverse  clinical 
outcomes  5  6  1 .  Most  feared  of  these  is  falls,  and  fear  of  falls,  leading  to  decreased 
functionality  and  overall  quality  of  life.  In  certain  situations,  traumatic  falls  can  lead  to 
institutional  placement  in  older  adults.  We  evaluated  the  effect  of  hypoglycemia 
among  our  study 
subjects  at 

baseline.  Ninety- 
three  percent  of 
patients  reported 
having 

hypoglycemia 
during  initial 
survey.  Forty- 
three  percent  of 
patients  reported 
having  frequent 
hypoglycemia 
(“few  times  a 

week”  or  “few  times  a  month”);  50%  of  patients  had  infrequent  hypoglycemia  (“rare”  or 
“once  in  a  while”),  and  7%  reported  no  hypoglycemia.  Patients  were  followed  for  3 
months  after  the  survey.  The  results  are  shown  in  Table  1.  The  risk  of  fall  increased 
with  increased  frequency  of  hypoglycemia.  Fear  of  falls  remained  high  in  all  patients, 
irrespective  of  hypoglycemia  frequency.  The  risk  of  emergency  room  visits  and 
hospitalization  increased  with  increased  frequency  of  hypoglycemia.  The  Ale 
(reflecting  glycemic  control)  decreased  with  increasing  hypoglycemia,  but  remained  in 
the  poorly  controlled  range  (Ale  >8%).  Conclusion :  Patients  with  hypoglycemia  are 
fearful  of  falling,  and  have  a  higher  incidence  of  falls  and  higher  health  resource 
utilization  than  patients  without  hypoglycemia. 

3)  Use  of  continuous  glucose  monitoring  in  elderly  patients 

Continuous  glucose  monitoring  systems  (CGMs)  are  FDA-approved  devices  that 
measure  interstitial  glucose  levels  at  intervals  of  1-5  minutes  for  periods  of  3-7  days  8 
9.  A  sensor  with  a  small  filament  is  inserted  and  stays  under  the  patient’s  skin.  The 
sensor  is  attached  to  a  transmitter  that  receives  glucose  readings  from  the  sensor  and 
relays  them  to  a  receiver.  The  receiver  is  a  monitor  that  receives,  and  may  display, 
glucose  readings  from  the  transmitter  (the  receiver  may  also  be  “blinded”  so  that 
patients  cannot  see  the  glucose  readings).  We  are  using  CGM  in  our  patients  to 


No 

hypoglycemia 

Infrequent 
hypoglycemia 
(rare,  once  in  a 
while) 

Frequent 
hypoglycemia 
(few  times  a 
week  or  month) 

Number 

4 

30 

26 

Falls 

25% 

41% 

61% 

Fear  of  falls 

75% 

52% 

56% 

ER  visit 

0% 

16% 

27% 

Hospital  admit 

0% 

3% 

8% 

Table  1:  Higher  frequency  of  hypoglycemia  is  associated  with  higher 
incidence  of  falls,  emergency  room  visits,  and  hospitalizations 
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identify  patterns  of  glucose 
excursions  and  episodes  of 
hypoglycemia.  Figure  2  shows 
aggregated  readings  (each  color 
line  representing  one  day)  in  a 
representative  study  patient.  As 
seen  in  the  figure,  the  patient  has 
significant  glucose  excursions  and 
multiple  hypoglycemic  episodes 
over  the  3-day  monitoring  period. 

We  have  performed  continuous 
glucose  monitoring  in  13  insulin- 
treated  study  patients.  On  an 
average,  the  sensor  recorded 
glucose  values  for  72  hours  in  all 
the  patients.  The  range  of  glucose  was  40-  400  mg/dl.  Of  all  glucose  values,  56.1  % 
were  >180  mg/dl,  and  1.2  %  were  <70  mg/dl.  In  this  patient  group  with  poorly 
controlled  diabetes,  hypoglycemia  was  not  expected.  Nevertheless,  7/10  (70%) 
patients  had  at  least  one  episode  of  hypoglycemia  (glucose  <70  mg/dl)  recorded  in  a 
3-day  period.  The  average  number  of  hypoglycemic  episodes,  among  patients  with 
hypoglycemia,  was  2.57/3-day  monitoring  period.  By  comparison,  4-times-a-day 
finger-stick  glucose  measurements,  performed  during  the  3-day  CGM  monitoring 
period,  detected  hypoglycemia  in  only  2/10  (20%)  of  subjects.  Out  of  a  total  of  18 
hypoglycemia  episodes  (glucose  <70  mg/dl),  6  episodes  occurred  during  at  night  (10 
pm  -  6  am).  Pronounced  glucose  increases  and  decreases  (high  and  low  excursions), 
as  measured  by  continuous  monitoring,  occurred  frequently  in  all  study  subjects  and 
were  observed  on  36  of  38  CGM  monitoring  days.  A  total  of  81  high  excursions  and  13 
low  excursions  were  observed.  On  average,  patients  experienced  2.1  high  excursions 
and  0.34  low  excursions  per  day.  Only  2  patients  did  not  experience  any  high/low 
excursions.  We  concluded  that  continuous  glucose  monitoring  can  be  used 
successfully  in  older  adults.  Hypoglycemia  can  be  measured  objectively  and 
successfully  using  CGM  and  has  the  added  advantage  of  being  able  to  measure  the 
rate/dynamics  of  glucose  fluctuations  (i.e.  excursions)  as  well  as  identifying  nocturnal 
hypoglycemia  episodes. 

4)  Insulin  errors  in  older  patients 

Co-existing  medical  conditions,  such  as  cognitive  dysfunction  and  vision/hearing 
problems,  are  common  in  older  adults  and  may  interfere  with  their  ability  to  perform 
self-care.  Insulin  injections  pose  a  particularly  difficult  problem.  We  evaluated  insulin 
technique  in  27  study  patients.  Twenty-two  of  27  (81.4  %)  were  using  insulin.  Study 
participants  on  insulin  were  questioned  about  their  insulin  use  and  observed  drawing 
or  dialing  up  their  insulin  doses.  When  interviewed,  none  of  the  participants  reported 
any  trouble  taking  their  insulin.  However,  when  observed  by  a  certified  diabetes 
educator,  12/22  insulin  users  (54%)  with  long  duration  insulin  use  (average  13.1 
years)  were  found  to  have  difficulty  with  technique  or  dosing.  Problems  with  technique 


Figure  2:  CGM  reading  in  a  representative 
patient  showing  multiple  high  and  low 
blood  glucose  readings 
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included  difficulty  seeing  the  lines  on  the  syringe,  difficulty  with  mixing  the  insulin 
correctly,  difficulty  seeing  air  in  the  syringe,  and  inability  to  follow  the  insulin  injection 
procedure  correctly.  Problems  with  dosing  included  taking  too  much  or  too  little  insulin, 
not  understanding  the  insulin  regimen,  and  reports  of  omitting  insulin.  The  group 
having  trouble  with  insulin  technique  and  dosing  were  more  likely  to  miss  doses  of 
other  medications  as  well  (p=0.009),  suggesting  problems  with  medication  adherence 
in  general,  and  were  having  trouble  reading  and  interpreting  food  labels  (p=0.05), 
suggesting  possible  problems  with  health  literacy.  Higher  frequency  of  falls,  fear  of 
falls,  and  difficulty  walking  were  more  common  in  the  group  having  problems  taking 
insulin;  however,  these  parameters  did  not  reach  statistical  significance.  There  were 
no  differences  in  glycemic  control  (Ale  9.5  vs  9.1%),  vision  problems,  cognitive 
function,  depression,  or  diabetes-related  stress  in  the  group  having  trouble  with 
insulin,  compared  to  the  group  without  difficulty  with  insulin.  We  concluded  that 
periodically  observing  insulin  injection  technique  should  be  an  important  part  of 
diabetes  assessment  in  older  adults,  even  among  those  with  a  long  duration  of  insulin 
use.  Co-existing  medical  conditions  should  be  assessed  and,  where  indicated, 
education  regarding  insulin  injections  should  be  modified  to  take  co-morbidities  into 
account. 

5)  Effect  of  exercise  capacity  in  older  adults 

Exercise  is  an  integral  part  of  diabetes  management  for  all  patients  but  its  effect 
on  self-care  ability  and  diabetes  related  stress  in  older  adults  is  not  well  studied.  We 
test  exercise  capacity  in  our  study  subjects  using  the  6-Minute  Walk  Test  (6MWT). 
Self-care  ability  and  diabetes-related  stress  are  evaluated  using  Self-Care  Inventory 
(SCI)  and  Problem  Areas  in  Diabetes  (PAID)  questionnaires  respectively.  Forty-five 
subjects  (age  76±5  years,  diabetes  duration  22±10  years)  were  divided  into  2  groups 
based  on  distance  walked  during  6MWT  at  median  value  (313  meters).  Subjects  with 
higher  exercise  capacity  tended  to  be  male  (77%  vs.  48%,  p<0.05),  Caucasian  (91% 
vs.  50%,  p<0.002),  and  had  lower  BMI  (31  ±6  vs.  35±9,  p<0.04).  This  group  scored 
higher  on  SCI  (67±9  vs.  56±14,  p<0.003)  suggesting  better  self-care  abilities  and 
lower  on  PAID  (18±10  vs.  30±16,  p<0.006)  reflecting  less  diabetes  related  stress, 
compared  to  subjects  with  lower  exercise  capacity.  Depressive  symptoms  (measured 
by  Geriatric  Depression  scale)  were  present  in  18%  of  the  subjects  in  the  lower 
exercise  capacity  group  as  compared  to  none  in  high  scoring  group  (p<0.03).  Groups 
did  not  differ  with  respect  to  Ale  and  measures  of  cognitive  function.  However,  the 
higher  exercise  group  had  better  gait  and  balance  (Tinnetti  score  26±2  vs.  22±7, 
p<0.004)  and  was  more  likely  to  be  independent  in  performing  activities  of  daily  living 
(IADL  score  16±  0.8  vs.  14±3,  p<0.04).  We  concluded  that  higher  exercise  capacity  is 
associated  with  better  self-care  ability,  less  depression,  less  diabetes-related  stress 
and  better  performance  of  daily  tasks.  Exercise  education  should  be  stressed  in  older 
adults  with  diabetes  to  maintain  functional  independence  and  optimize  quality  of  life. 
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6)  Effect  of  social  resources  in  older  adults 

The  effect  of  the  availability  of  social  resources  on  various  aspects  in  older  adults 
with  diabetes  in  not  well  studied.  We  evaluated  our  study  patients  for  the  effect  of 
available  social  resources  on  clinical,  functional  and  economic  burden.  Social 
resources  were  assessed  by  OARS  (Older  American  Resource  and  Services),  a  tool 
developed  by  the  Duke  OARS  program  to  assess  the  availability  of  physical  and 
emotional  resources.  A  maximum  score  of  14  reflected  excellent  availability  of  social 
resources.  The  subjects  were  divided  in  to  low  vs.  high  resources  groups  at  the  mean 
OARS  score  of  12.  Eighteen  of  45  (40%)  subjects  had  a  low  score  on  OARS 
compared  to  27/45  (60%)  with  high  score.  Age  was  similar  in  both  groups  (76±  6  vs. 
76±4  years).  Compared  to  subjects  in  the  high  resource  group,  low  social  resource 
group  tended  to  be  female  (83%  vs.  48%,  p<0.01),  had  longer  duration  of  diabetes  (25 
vs.  18  years,  p<0.03)  and  lived  alone  (56%  vs.  19%,  p<.009).  In  addition,  the  group 
with  low  social  resources  had  higher  Ale  (9.4±1.2  vs.  8.9±0.5,  p<0.05)  indicating  poor 
glycemic  control,  lower  exercise  capacity  as  measured  by  lower  score  on  6  minutes 
walk  test  (235  vs.  364  meters),  and  higher  number  of  ER  visits  in  past  3  months  (44% 
vs.  15%,  p<0.04)  suggesting  higher  healthcare  costs,  compared  to  the  higher  social 
support  group.  There  was  no  difference  between  the  2  groups  in  the  areas  of  cognitive 
function,  depression,  stress  related  to  diabetes  management  or  self-care  abilities.  We 
concluded  that  in  older  adults  with  diabetes,  inadequate  social  resources  are 
associated  with  poor  glycemic  control,  lower  functionality  and  higher  health  care  cost. 
It  is  important  to  assess  individual  older  adults’  resources  while  providing 
management  plans. 
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KEY  RESEARCH  ACCOMPLISHMENTS: 

1.  Research  data  in  older  adults  with  diabetes  is  scarce.  This  study  fills  an 
important  void  in  information  regarding  this  fast  growing  population. 

2.  Research  in  frail  elderly  (like  the  study  population  -  age  over  70  years  with  poorly 
controlled  diabetes)  is  difficult  to  conduct.  We  have  recruited  42  patients  in  this 
category  and  have  already  gained  important  insight  from  baseline  data. 

3.  Glucose  excursions  and  pattern  e.g.  nocturnal  glucose  levels  in  older  patients  is 
unknown.  We  are  performing  CGM  on  study  patients  that  will  help  us  understand 
glucose  variability  in  older  adults. 
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CONCLUSION: 

There  is  an  urgent  need  to  find  innovative  ways  of  managing  diabetes  in  elderly 
patients.  We  are  in  a  process  of  identifying  variety  of  barriers  faced  by  this 
population  in  performing  self-management.  We  are  now  getting  better  at 
recruiting  frail  patient  population.  Our  interim  analysis  of  baseline  data  was  well 
received  and  appreciated  by  a  large  audience  at  the  annual  national  meeting  of 
the  American  Diabetes  Association.  We  look  forward  to  finding  new  and  helpful 
information  from  our  study  and  plan  to  distribute  the  information  by  presentations 
at  the  various  meetings  and  publications. 
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APPENDICES: 


1)  Higher  Exercise  Capacity  in  Older  Adults  with  Diabetes  is  Associated  with 
Better  Self-Care  Ability  and  Less  Diabetes-Related  Stress. 


Diabetes  in  older  adults  is  associated  with  multiple  co-existing  medical  conditions 
that  increase  the  overall  burden  of  self-care  and  affect  quality  of  life.  Exercise  is  an 
integral  part  of  diabetes  management  for  all  patients  but  its  effect  on  self-care  ability  and 
diabetes  related  stress  in  older  adults  is  not  well  studied. 

Community-living  adults  >70  years,  A1c>8%,  were  enrolled  in  a  study  to  identify 
geriatric-specific  barriers  to  diabetes  management.  Exercise  capacity  was  tested  using 
the  6-Minute  Walk  Test  (6MWT).  Self-care  ability  and  diabetes-related  stress  were 
evaluated  using  Self-Care  Inventory  (SCI)  and  Problem  Areas  in  Diabetes  (PAID) 
questionnaires  respectively.  Subjects  were  also  assessed  for  cognitive  dysfunction, 
depression,  and  glycemic  control  (Ale). 

Forty-five  subjects  (age  76±5  years,  diabetes  duration  22±10  years)  were  divided 
into  2  groups  based  on  distance  walked  during  6MWT  at  median  value  (313  meters). 
Subjects  with  higher  exercise  capacity  tended  to  be  male  (77%  vs  48%,  p<0.05), 
Caucasian  (91%  vs  50%,  p<0.002),  and  had  lower  BMI  (31  ±6  vs  35±9,  p<0.04).  This 
group  scored  higher  on  SCI  (67±9  vs  56±14,  p<0.003)  suggesting  better  self-care 
abilities  and  lower  on  PAID  (18±10  vs  30±16,  p<0.006)  reflecting  less  diabetes  related 
stress,  compared  to  subjects  with  lower  exercise  capacity.  Depressive  symptoms 
(measured  by  Geriatric  Depression  scalre)  were  present  in  18%  of  the  subjects  in  the 
lower  exercise  capacity  group  as  compared  to  none  in  high  scoring  group  (p<0.03). 
Groups  did  not  differ  with  respect  to  Ale  and  measures  of  cognitive  function.  However, 
the  higher  exercise  group  had  better  gait  and  balance  (Tinnetti  score  26±2  vs  22±7, 
p<0.004)  and  was  more  likely  to  be  independent  in  performing  activities  of  daily  living 
(IADL  score  16±  0.8  vs  14±3,  p<0.04). 

Higher  exercise  capacity  is  associated  with  better  self-care  ability,  less 
depression,  less  diabetes-related  stress  and  better  performance  of  daily  tasks.  Exercise 
education  should  be  stressed  in  older  adults  with  diabetes  to  maintain  functional 
independence  and  optimize  quality  of  life. 
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2)  Unrecognized  errors  in  insulin  injection  techniques  are  frequent  in  older 
adults  even  with  longer  duration  of  insulin  use. 

Co-existing  medical  coditions  such  as  cognitive  dysfunction  and  vision/hearing 
problems  are  common  in  older  adults  and  may  interfere  with  their  ability  to 
perform  self-care.  Insulin  injections  pose  a  particularly  difficult  problem. 

As  part  of  an  ongoing  study  to  assess  barriers  to  diabetes  management  in  older 
adults,  an  in-depth  diabetes  self-management  assessment  was  conducted  on  27 
community  living  older  adults  (age  76.4±5.1  years,  duration  of  diabetes  1 7.8+9. 1 
years).  Twenty-two  of  27  (81.4  %)  subjects  were  on  insulin.  Study  participants  on 
insulin  were  questioned  about  their  insulin  use  and  observed  drawing  or  dialing 
up  their  insulin  doses. 

When  interviewed,  none  of  the  participants  reported  any  trouble  taking  their 
insulin,  however,  when  observed  by  a  certified  diabetes  educator,  12/22  insulin 
users  (54%),  with  long  duration  of  insulin  use  (average  13.1  years)  were  found 
to  have  difficulty  with  technique  or  dosing.  Problems  with  technique  included 
difficulty  seeing  the  lines  on  the  syringe,  mixing  the  insulin  correctly,  seeing  air  in 
the  syringe  and  inability  to  follow  the  steps  correctly.  Problems  with  dosing 
included  taking  too  much  or  too  little,  not  understanding  regimen,  and  reports  of 
omitting  insulin.  The  group  having  trouble  with  insulin  technique  and  dosing  were 
more  likely  to  miss  doses  of  other  medications  (p=0.009)  suggesting  overall 
problems  with  adherence,  and  were  having  trouble  reading  food  labels  (p=0.05) 
suggesting  possible  problems  with  health  literacy.  Higher  frequency  of  falls,  fear 
of  falls,  and  difficulty  walking  were  more  common  in  the  group  having  problems 
taking  insulin,  however,  these  parameters  did  not  reach  statistical  significance. 
There  were  no  differences  between  the  two  groups  in  areas  of  glycemic  control 
(Ale  9.5  vs  9.1%),  vision,  cognitive  function,  depression,  or  diabetes  related 
stress. 

Observing  insulin  technique  periodically  should  be  an  important  part  of  the 
diabetes  assessment  in  older  adults  even  with  a  long  duration  of  insulin  use. 
Assessment  of  co-existing  medical  condition  should  be  integrated  in  education 
regarding  insulin  injections. 
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3)  inadequate  social  resources  is  associated  with  increased  clinical, 
functional  and  economic  burden  in  older  adults 

Managing  diabetes  in  older  adults  is  complicated  by  co-existing  medical,  functional  and 
psychosocial  issues.  The  effect  of  the  availability  of  social  resources  on  these  aspects  in 
older  adults  with  diabetes  in  not  well  studied 

We  evaluated  patients  >70  years  age  with  poor  glycemic  control  (A1c>8%)  enrolled  in  a 
study  to  assess  the  barriers  to  diabetes  management  for  the  effect  of  available  social 
resources  on  clinical,  functional  and  economic  burden.  Social  resources  were  assessed 
by  OARS  (Older  American  Resource  and  Services),  a  tool  developed  by  the  Duke 
OARS  program  to  assess  the  availability  of  physical  and  emotional  resources.  A 
maximum  score  of  14  reflected  excellent  availability  of  social  resources.  The  subjects 
were  divided  in  to  low  vs  high  resources  groups  at  the  mean  OARS  score  of  12.  All  of 
the  subjects  were  tested  for  cognitive  dysfunction,  depression,  and  functionality.  Data  on 
overall  health  and  health  services  utilization  were  collected  by  administering 
questionnaires. 

Forty-five  patients  with  diabetes  were  evaluated.  Eighteen  of  45  (40%)  subjects  had  a 
low  score  on  OARS  compared  to  27/45  (60%)  with  high  score.  Age  was  similar  in  both 
groups  (76±  6  vs  76±4  years).  Compared  to  subjects  in  the  high  resource  group,  low 
social  resource  group  tended  to  be  female  (83%  vs  48%,  p<0.01),  had  longer  duration  of 
diabetes  (25  vs  18  years,  p<0.03)  and  lived  alone  (  56%  vs  19%,  p<.009).  In  addition, 
the  group  with  low  social  resources  had  higher  Ale  (9.4±1.2  vs  8.9±0.5,  p<0.05) 
indicating  poor  glycemic  control,  lower  exercise  capacity  as  measured  by  lower  socre  on 
6  minutes  walk  test  (235  vs  364  meters),  and  higher  number  of  ER  visits  in  past  3 
months  (44%  vs  15%,  p<0.04)  suggesting  higher  healthcare  costs,  compared  to  the 
higher  social  support  group.  There  was  no  difference  between  the  2  groups  in  the  areas 
of  cognitive  function,  depression,  stress  related  to  diabetes  management  or  self-care 
abilities  In  older  adults  with  diabetes,  inadequate  social  resources  are  associated  with 
poor  glycemic  control,  lower  functionality  and  higher  health  care  cost.  It  is  important  to 
assess  individual  older  adults’  resources  while  providing  management  plans. 
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4)  The  risk  of  hypoglycemia  is  a  treatment-limiting  factor  in  older  adults 
even  with  poor  glycemic  control. 

In  older  adults  with  diabetes,  hypoglycemia  is  the  most  important  factor  limiting 
efforts  to  improve  glycemic  control.  The  efforts  to  avoid  hypoglycemia  may  lead 
to  poor  glycemic  control  in  these  patients.  Occurrence  and  frequency  of  episodes 
of  hypoglycemia  in  this  population  with  inadequate  glycemic  control,  remains 
unknown. 

Patients  >70  years  of  age  with  poor  glycemic  control  (A1c>8%),  enrolled  in  a 
study  to  identify  barriers  to  diabetes  management  were  evaluated  for 
hypoglycemic  events.  A  detailed  questionnaire  was  administered  to  characterize 
hypoglycemia.  Demographic  information  and  clinical  data  were  collected  by 
surveys.  All  of  the  subjects  underwent  testing  for  cognitive  function,  depression, 
and  functionality. 

We  evaluated  45  patients  with  average  age  75±5  years,  duration  of  diabetes 
22±10  years,  and  Ale  9.1  ±0.5%.  Over  90%  patents  were  receiving  insulin  in  this 
group.  Despite  poor  glycemic  control,  42  of  45  patients  reported  episodes  of 
hypoglycemia  within  past  3  months.  Eighteen  of  forty-two  (43%)  subjects  had 
frequency  of  more  than  few  episodes  a  month,  while  57%  had  rare  episodes. 
Cognitive  dysfunction  was  identified  in  28%  patients  with  high  frequency  and 
33%  patients  with  low  frequency  of  hypoglycemia  (p=NS)  suggesting  possibility 
of  under-reporting  of  this  condition.  In  patients  with  higher  frequency  of 
hypoglycemia  A1  c  was  lower  (8.8±.5  vs  9.5±  1 ;  p<0.01 )  suggesting  wide 
glycemic  excursions.  Although  typical  hypoglycemic  symptoms  such  as 
shakiness  (56%)  and  sweating  (51%)  were  frequently  reported,  atypical 
symptoms  such  as  weakness  (31%),  hunger  (31%),  change  in  behavior  (16%) 
dizziness  (16%),  and  vision  changes  (18%)  were  also  common,  and  can  be 
missed  if  not  asked  for  specifically.  Twenty  four  (53%)  patients  continued  to  drive 
but  only  1 1  (24%)  patients  checked  blood  glucose  before  driving.  Only  36% 
patients  with  hypoglycemia  reported  fear  of  hypoglycemia. 

Hypoglycemia  should  be  carefully  looked  for  even  with  poor  glycemic  control  in 
the  older  population.  Improvement  of  glycemic  control  may  require  improving 
wide  glucose  excursions  in  this  population 
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ABSTRACT 

BACKGROUND:  Diabetes  management  in  older  adults  is  challenging.  Poor  glycemic  control  and  high  risk 
of  hypoglycemia  are  common  in  older  patients  on  a  complicated  insulin  regimen.  Newer  oral  hypogly¬ 
cemic  agents  have  provided  an  opportunity  to  simplify  regimens  in  patients  with  type-2  diabetes  on  insulin. 
Serum  c-peptide  is  a  test  to  assess  endogenous  production  of  insulin.  We  analyze  the  use  of  serum 
c-peptide  level  in  simplifying  diabetes  regimen  by  decreasing  or  stopping  insulin  injection  and  adding  oral 
hypoglycemic  agents  in  older  adults. 

METHODS:  One  hundred  patients  aged  over  65  years  with  either  poor  glycemic  control  or  difficulty 
coping  with  insulin  regimen  seen  at  a  geriatric  diabetes  clinic  were  analyzed  for  this  study.  The  data 
on  serum  c-peptide  levels  and  Ale,  along  with  demographic  information,  were  obtained  from  medical 
charts. 

RESULTS:  Sixty-five  of  100  patients  (aged  79  ±  14  years,  duration  of  diabetes  21  ±  13  years)  had  detectable 
serum  c-peptide  levels.  Forty-six  of  65  patients  were  available  for  simplification  of  regimen.  Eleven  of  46 
patients  had  other  co-morbidities  preventing  use  of  oral  hypoglycemic  agents.  In  35/65  patients,  simpli¬ 
fication  was  completed  successfully.  Nineteen  of  35  patients  were  converted  to  all-oral  regimens  (off 
insulin),  while  16/35  had  simplification  of  regimen  by  addition  of  oral  hypoglycemic  agents  and  lowering 
the  number  of  insulin  injections  from  an  average  of  2.7  to  1.5  injections/day  ( P  =  .001).  Glycemic  control 
improved  significantly  in  patients  with  a  simplified  regimen  (8.0%  ±  1 .5%  vs  7.4%  ±  1 .5%;  P  <  .002),  and 
patients  reported  fewer  hypoglycemia  episodes. 

CONCLUSIONS:  Serum  c-peptide  level  can  be  used  to  simplify  insulin  regimen  in  older  adults  with  diabetes. 
©  2009  Elsevier  Inc.  All  rights  reserved.  •  The  American  Journal  of  Medicine  (2009)  122,  395-397 
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With  aging,  patients  with  diabetes  face  an  increased  in¬ 
cidence  of  multiple  co-morbidities.1'2  Some  of  the  med¬ 
ical  co-morbidities  include  cognitive  dysfunction,  de¬ 
pression,  polypharmacy,  and  physical  dysfunction.  It  is 
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difficult  for  primary  care  providers  to  manage  diabetes  in 
patients  who  have  a  difficulty  performing  self-care  and 
following  a  complicated  treatment  regimen.  Even  pa¬ 
tients  who  are  on  an  insulin  regimen  for  a  substantial 
period  of  time  find  it  difficult  to  cope  due  to  the  added 
burden  of  co-morbidities.3  Regimens  with  multiple  insu¬ 
lin  injections  that  require  insight  into  the  carbohydrate- 
insulin  interaction  as  well  as  multiple  finger-stick  moni¬ 
toring  can  lead  to  increased  risk  of  complications  such  as 
hypoglycemia  and  associated  falls.4  Thus,  older  adults 
may  benefit  from  a  simplification  of  their  regimen.  The 
ability  of  patients  who  have  longstanding  diabetes  and 
are  on  insulin  treatment  to  respond  to  oral  hypoglycemic 
agents  remains  unclear.  In  this  study,  we  evaluate  use  of 
serum  c-peptide  levels  to  guide  simplification  of  diabetes 
regimen. 


0002-9343/$  -see  front  matter  ©  2009  Elsevier  Inc.  All  rights  reserved, 
doi:  10. 1016/j.amjmed.2008. 12.008 
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RESEARCH  DESIGN  AND  METHODS 

We  retrospectively  analyzed  all  of  the  patients  over  the  age 
of  65  years  seen  at  a  geriatric  diabetes  clinic  from  2001 
through  2006  in  whom  serum  c-peptide  levels  were  mea¬ 
sured  to  identify  those  with  endogenous  insulin  production. 
Serum  c-peptide  levels  were  mea¬ 
sured  in  patients  with  either  poor 
glycemic  control  or  difficulty  cop¬ 
ing  with  insulin  regimen.  In  patients 
with  detectable  serum  c-peptide  lev¬ 
els  (>1.1  ng/mL;  normal  range  1.1- 
3.2  ng/mL),  one  or  more  oral  hy¬ 
poglycemic  agents  were  added  to 
simplify  the  regimen.  Thioglitazone 
and  metformin  were  used  as  insulin 
sensitizers  in  patients  requiring  large 
amounts  of  insulin.  These  medica¬ 
tions  were  avoided  in  patients  with 
co-morbidities  that  prohibit  their  use 
(eg,  coronary  artery  disease,  conges¬ 
tive  heart  failure,  leg  edema,  renal 
failure).  Insulin  secretagogues  (sulfo¬ 
nylurea  and  nonsulfonylurea  com¬ 
pounds)  were  used  in  patients  with 
low  risk  of  hypoglycemia  and  were 
avoided  in  patients  with  erratic  eat¬ 
ing  habits  and  hypoglycemic  un¬ 
awareness.  If  patients  were  unable  to  tolerate  any  oral  hypo¬ 
glycemic  agents,  we  attempted  to  decrease  the  number  of 
insulin  injections  (eg,  changing  the  regimen  from  basal-bolus 
to  mixed  or  longer-acting  insulin  twice  a  day).  Medical  and 
demographic  information  was  collected  from  the  chart. 

We  collected  data  on  Ale  measurements,  as  well  as  data 
on  reports  of  hypoglycemic  episodes  at  baseline  and  as 
available  up  to  4  consecutive  visits  over  a  period  of  up  to  1 
year  following  regimen  change  from  the  chart  notes.  Any 
episodes  of  hypoglycemia  in  the  past  6  months  were  con¬ 
sidered  positive  for  the  purpose  of  history.  The  study  was 
reviewed  by  the  committee  on  human  subjects  and  was 
found  to  be  exempt. 

STATISTICAL  METHODS 

We  calculated  descriptive  statistics  and  frequency  distributions 
for  all  variables.  Data  are  presented  as  mean  ±  SD  for  contin¬ 
uous  data  and  as  n  (%)  for  frequency  data.  The  differences 
between  clinical  and  demographic  variables  were  compared 
between  patient  groups  before  and  after  simplification  of  reg¬ 
imen  using  the  unpaired  t  test  for  discrete  or  continuous  data 
and  the  chi-squared  test  for  frequency  distribution.  Within- 
group  changes  from  baseline  in  Ale  were  analyzed  using  the 
t  test  for  paired  data.  A  value  of  P  <.05  was  considered  to 
indicate  statistical  significance. 

RESULTS 

Sixty-five  of  100  older  adults  had  detectable  serum  c-peptide 
levels.  The  average  age  of  these  patients  was  80  ±  6  years 


(range  67-93  years),  and  65%  of  the  patients  were  women. 
Patients  were  taking  8.7  ±  4  medications/day  (range  3-16)  and 
the  mean  duration  of  diabetes  was  20.8  ±  12.5  years  (range 
1-50  years).  Thirty-seven  of  65  patients  reported  hypoglycemic 
episodes  during  their  office  visit.  The  Table  shows  character¬ 
istics  of  patients  with  detectable  se¬ 
rum  c-peptide  levels  and  patients 
who  had  successful  simplification 
of  regimen. 

The  treatment  regimen  was  not 
simplified  in  19  of  65  patients  with 
detectable  c-peptide  levels;  9  pa¬ 
tients  preferred  to  remain  on  insulin 
(did  not  want  to  add  oral  medica¬ 
tions)  and  10  patients  were  lost  to 
follow-up  before  changes  could  be 
instituted.  Of  46  patients  available 
for  simplification  of  regimen,  1 1  pa¬ 
tients  were  unable  to  use  oral  hypo¬ 
glycemic  agents  due  to  presence  of 
multiple  co-morbidities.  Regimen 
was  successfully  modified  in  35  pa¬ 
tients.  Metformin  was  added  in  14 
patients,  sufonylurea  was  added  in 
16  patients,  and  thioglitazones  were 
added  in  19  patients.  Twenty-three 
patients  had  one  oral  agent  added, 
while  8  patients  needed  2  oral  agents  and  4  patients  were  on  3 
oral  agents  (median:  1  oral  agent/patient;  range:  1-3).  Of  these, 
the  insulin  therapy  in  19  patients  was  completely  discontinued 
and  patients  were  maintained  only  on  oral  hypoglycemic 
agents.  In  the  other  16  patients,  an  oral  hypoglycemic  agent 
was  added  and  the  number  of  daily  insulin  injections  was 
decreased  from  an  average  of  2.7  ±  1  to  1.5  ±  0.8  injection/day 
(P  =  .001).  In  3  of  the  patients,  glycemic  control  deteriorated 
on  oral  medications,  and  once-daily  long-acting  insulin  was 
added. 


Table  Characteristics  of  Patients  with  Detectable  Serum 
c-Peptide  Levels  and  Patients  Who  had  Successful 
Simplification  of  Regimen 


All  Patients  with 

Detectable 

c-Peptide 

Patients  with 
Successful 
Simplification  of 
Regimen 

Number 

65 

35 

Age  (years) 

80.2  ±  6 

80  ±  6 

Sex  (M/F) 

23/42 

13/22 

Duration  of  diabetes 

21  ±  13 

19  ±  12 

Average  c-peptide 

2.3  ±  1 

2.43  ±  1.2 

No.  of  medications/day 

8.7  ±  4 

8  ±  4 

No.  of  insulin 

2.5  ±  1 

2.6  ±  1 

injections/day 

No.  of  patients  reporting 

55 

63 

hypoglycemia  (%) 


CLINICAL  SIGNIFICANCE 


•  Older  adults  with  long  duration  of  dia¬ 
betes,  on  insulin  therapy,  may  have  pre¬ 
served  endogenous  insulin  production 
as  seen  by  detectable  serum  c-peptide 
level. 

•  Serum  c-peptide  levels  can  be  used  to  guide 
simplification  of  the  diabetes  regimen  in 
older  adults  who  have  difficulty  coping  with 
a  complicated  insulin  regimen. 

•  The  simplification  of  the  diabetes  regi¬ 
men  may  lead  to  reduced  risk  of  hypo¬ 
glycemia  without  compromising  glyce¬ 
mic  control. 
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Figure  Ale  at  the  initial  visit,  at  the  lowest  level,  and  at  up 
to  4  consecutive  visits  in  1  year  following  simplification  of 
regimen.  *P  <.002. 


Among  the  35  patients  whose  regimen  was  simplified,  ini¬ 
tial  Ale,  before  change  in  the  regimen,  was  8.0%  ±  1.5%, 
compared  with  8.1%  ±  1.4%  in  patients  whose  regimen  could 
not  be  simplified.  In  patients  with  simplified  regimen,  we 
evaluated  the  excursion  of  Ale  as  available  during  4  consec¬ 
utive  visits  over  a  period  of  up  to  1  year  following  addition  of 
oral  hypoglycemic  agents  (Figure).  The  number  of  subjects  at 
the  initial  Ale  measurement  was  35,  and  the  subsequent  mea¬ 
surements  were  32,  27, 22,  and  18,  respectively.  Ale  improved 
from  a  pre-intervention  level  of  8.0%  ±  1.5  %  to  7.4%  ±  1.5% 
at  the  lowest  level  (P  <  .002).  In  3  patients,  follow-up  Ale  was 
not  available  after  the  changes  were  made.  Although  this  was 
not  a  randomized  study,  the  patients  whose  regimen  was  not 
simplified  had  their  Ale  change  from  8.1%  ±  1.4%  initially  to 
7.8%  ±  1.4%  at  the  lowest  level  (P  =  not  significant). 

Eleven  of  these  patients  had  Ale  >8%,  while  22  patients 
had  Ale  <8%  at  the  time  of  serum  c-peptide  measurement. 
Following  modification  of  the  regimen,  improvement  in 
Ale  was  observed  in  the  group  with  high  Ale  (9.3%  ±  1.5% 
to  8.2%  ±  1.8%;  P  <  .0001);  while  in  the  group  with  lower 
Ale,  the  favorable  Ale  was  maintained  (7.0%  ±  0.8%  to 
6.9%  ±  1%;  P  =  not  significant). 

Before  simplification  of  the  regimen,  22  of  35  patients 
reported  episodes  of  hypoglycemia  during  their  office  visit. 
Following  simplification  of  the  therapy,  report  of  hypogly¬ 
cemic  episodes  significantly  decreased,  with  only  2  patients 
reporting  such  episodes. 

DISCUSSION 

This  study  shows  that  a  majority  of  older  adults  with  long 
duration  of  diabetes  have  preserved  endogenous  production 
of  insulin.  In  addition,  we  have  shown  successful  utilization 
of  detectable  serum  c-peptide  levels  to  simplify  treatment 
regimen.  Such  change  in  the  study  population  decreased  the 
reported  episodes  of  hypoglycemia,  and  maintained  or  im¬ 
proved  their  glycemic  control. 


Many  older  adults  have  long  duration  of  diabetes  and 
were  started  on  insulin  regimen  early  on.  Although  most 
older  patients  have  type-2  diabetes,  primary  care  providers 
usually  feel  uncomfortable  trying  oral  medications  in  pa¬ 
tients  with  long  duration  of  diabetes  and  face  difficulties  in 
patients  who  are  unable  to  perform  self-care.  In  recent 
years,  with  the  introduction  of  new  oral  hypoglycemic 
agents,  more  options  are  available.5"7  However,  there  is 
currently  a  lack  of  data  about  the  type  of  patient  that  can  be 
safely  converted  to  a  simpler  regimen  or  an  effect  of  the 
change  on  glycemic  control.  Serum  c-peptide  levels  can  be 
used  as  a  simple  tool  in  such  situations.  Due  to  the  retro¬ 
spective  nature  of  the  current  study,  it  is  not  possible  to 
attribute  the  improvement  in  Ale  to  regimen  change;  how¬ 
ever,  it  was  reassuring  to  see  that  glycemic  control  did  not 
deteriorate  after  simplification.  It  is  likely  that  improvement 
in  Ale  seen  in  patients  with  simplified  regimen  is  due  to 
their  ability  to  better  cope  with  the  simplified  treatment. 

A  major  concern  for  older  adults  with  diabetes  is  the  risk  of 
hypoglycemia.  In  a  recent  study,  older  patients  on  insulin  had 
a  higher  risk  of  falls  with  tighter  control.8  Falls  lead  to  fractures 
and  decreased  functionality,  directly  affecting  quality  of  life  in 
this  age  group.9  If  a  simplification  of  regimen  can  lower  the 
risk  of  hypoglycemia  as  shown  in  this  study,  it  may  lead  to 
significant  cost-saving  and  improvement  in  quality  of  life. 

The  limitation  of  this  brief  report  is  its  retrospective 
nature.  However,  this  is  an  important  observation  and  pro¬ 
vides  rationale  for  future  prospective  randomized  studies  to 
develop  specific  protocols  and  guidelines  to  simplify  diabe¬ 
tes  regimen  in  older  adults. 

References 

1 .  Munshi  M,  Grande  L,  Hayes  M,  et  al.  Cognitive  dysfunction  is  associ¬ 
ated  with  poor  diabetes  control  in  older  adults.  Diabetes  Care.  2006; 
29(8):  1794-1799. 

2.  Sinclair  AJ,  Conroy  SP,  Bayer  AJ.  Impact  of  diabetes  on  physical 
function  in  older  people.  Diabetes  Care.  2008;31(2):233-235. 

3.  Rosenstock  J.  Management  of  type  2  diabetes  mellitus  in  the  elderly: 
special  considerations.  Drugs  Aging.  2001  ;18(1):3 1-44. 

4.  Chelliah  A,  Burge  MR.  Hypoglycaemia  in  elderly  patients  with  diabetes 
mellitus:  causes  and  strategies  for  prevention.  Drugs  Aging.  2004;21(8): 
511-530. 

5.  Krentz  AJ,  Bailey  CJ.  Oral  antidiabetic  agents:  current  role  in  type  2 
diabetes  mellitus.  Drugs.  2005;65(3):385-41 1. 

6.  Campbell  RK.  Rationale  for  dipeptidyl  peptidase  4  inhibitors:  a  new 
class  of  oral  agents  for  the  treatment  of  type  2  diabetes  mellitus.  Ann 
Pharmacother.  2007;41(l):51-60. 

7.  Janka  HU,  Pie  we  G,  Busch  K.  Combination  of  oral  antidiabetic  agents 
with  basal  insulin  versus  premixed  insulin  alone  in  randomized  elderly 
patients  with  type  2  diabetes  mellitus.  J  Am  Geriatr  Soc.  2007;55(2): 
182-188. 

8.  Schwartz  AV,  Vittinghoff  E,  Sellmeyer  DE,  et  al.  Diabetes-related 
complications,  glycemic  control,  and  falls  in  older  adults.  Diabetes 
Care.  2008;31(3):391-396. 

9.  Lundkvist  J,  Berne  C,  Bolinder  B,  Jonsson  L.  The  economic  and  quality 
of  life  impact  of  hypoglycemia.  Eur  J  Health  Econ.  2005;6(3):  197-202. 


21 


Medha  Munshi,  M.D. 

W81XWH-07- 1-0282-  Annual  Progress  Report  (June  1  2008-May  31  2009) 
Title:  Identifying  and  Overcoming  Barriers  to  Diabetes  Management  in  the  Elderly: 

An  Intervention  Study 


REFERENCES: 

1.  Brown  AF,  Mangione  CM,  Saliba  D,  Sarkisian  CA.  Guidelines  for 
improving  the  care  of  the  older  person  with  diabetes  mellitus.  J  Am  Geriatr  Soc 
2003;51(5  Suppl  Guidelines):S265-80. 

2.  Munshi  M  A,  D.,  Suhl  E,  Capelson  R,  Weinger  K.  Indentifying  barriers  to 
diabetes  eduation  and  self-care  in  olderl  adults.  In:  American  Diabetes 
Association;  2005;  San  Diego  CA:  Diabetes;  2005.  p.  A230. 

3.  Munshi  M,  Grande  L,  Hayes  M,  et  al.  Cognitive  dysfunction  is  associated 
with  poor  diabetes  control  in  older  adults.  Diabetes  Care  2006;29(8):1 794-9. 

4.  Shorr  Rl,  Ray  WA,  Daugherty  JR,  Griffin  MR.  Incidence  and  risk  factors 
for  serious  hypoglycemia  in  older  persons  using  insulin  or  sulfonylureas.  Arch 
Intern  Med  1 997;  1 57(  1 5):  1 68 1  -6. 

5.  McAulay  V  FB.  Hypoglycemia  in  diabetes  in  old  age.  In:  Sinclair  A, 
Finucane  P,  ed.  2nd  ed.  Chichester,  UK:  John  wiley  and  sons;  2001 : 133-52. 

6.  Desouza  C,  Salazar  H,  Cheong  B,  Murgo  J,  Fonseca  V.  Association  of 
hypoglycemia  and  cardiac  ischemia:  a  study  based  on  continuous  monitoring. 
Diabetes  Care  2003;26(5):  1485-9. 

7.  Frier  BM.  Hypoglycaemic  valleys:  an  under-recognised  problem  in  type  2 
diabetes?  Int  J  Clin  Pract  Suppl  2002(1 29):  12-9. 

8.  Hirsch  IB,  Armstrong  D,  Bergenstal  RM,  et  al.  Clinical  application  of 
emerging  sensor  technologies  in  diabetes  management:  consensus  guidelines 
for  continuous  glucose  monitoring  (CGM).  Diabetes  Technol  Ther 
2008;  10(4):232-44;  quiz  45-6. 

9.  Mazze  RS,  Strock  E,  Borgman  S,  Wesley  D,  Stout  P,  Racchini  J. 
Evaluating  the  accuracy,  reliability,  and  clinical  applicability  of  continuous  glucose 
monitoring  (CGM):  Is  CGM  ready  for  real  time?  Diabetes  Technol  Ther 
2009;  1 1  (1 ):  1 1  -8. 


22 


